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目前，高容量是 MH-Ni 电池的主要研究目标之一，而 MH-Ni 电池的高容量
化主要取决于电池负极材料-贮氢合金相关性能提升。市场化稀土系 AB5 型贮氢
合金具有较好的电化学性能，但受单一 CaCu5 型结构的限制，其最大比容量不会
超过 340mAh•g-1。近年来的研究表明，RE-Mg-Ni 系非 AB5 型贮氢合金显示出更
高的放电容量、良好的活化及倍率性能，但其容量保持率较差，如何提高该体系
合金的容量保持率已成为国内外贮氢合金的研究热点之一。本文工作如下: 
1 、研究了不同化学计量比 La0.7Mg0.3(Ni0.78Co0.15)x 贮氢合金的相结构与电化
学性能。电化学性能测试表明，化学计量比 x=3.4 时合金的最大放电容量为
390.9mAh•g-1，较 AB5型合金提高 20%；但是，其 200 次充放电循环后的容量保
持率 C200 仅为 45.0%，容量保持率较差，远不能满足 C200 不低于 80.0%的实用化
要求。 
2、采用 Nd 替代 A 侧元素 La，系统研究了 La0.7-xNdxMg0.3(Ni0.78Co0.15Al0.07)3.4
合金的相结构和电化学性能。电化学性能测试表明，合金的最大放电容量从 x＝
0.0 时的 360.5mAh•g-1降低到 x=0.7 时的 250.1mAh•g-1；这是由 Nd 替代 La 后合
金中 CaCu5 型催化相含量减少和各组成相的晶胞体积减小所引起的。同时，合金
的容量保持率 C200 从 x＝0.0 时的 54.8%增加到 x＝0.7 时的 88.0%，容量保持率得
到明显改善。为保证该体系合金高的放电容量，Nd 对 La 的替代量 x 应小于 0.10。 
3、用 Nd 替代 La，元素 Mg 和 Al 的腐蚀速率大大降低；合金的容量保持率





















The structure and properties of the novel composite MH-Ni battery anode alloys 
Abstract 
High-capacity hydrogen storage alloys are the key negative materials for 
high-capacity nickel-metal hydride secondary battery, which is the most important 
development tendency of MH-Ni battery. Maximum discharge capacity of the 
commercialized rare-earth system AB5-type hydrogen storage alloys having good 
overall electrochemical properties is less than 340mAh•g
-1 
,because of their single 
CaCu5-type crystal structure. RE-Mg-Ni system non-AB5-type hydrogen storage 
alloys have become a focus of interest by virtue of their several advantages: higher 
discharge capacity, excellent activation property and good high-rate dischargeability. 
However, the poor cyclic stability is greatest obstacle to application of this new type 
alloys. This paper main work are as follows： 
Phase structure and electrochemical properties of La0.7Mg0.3(Ni0.78Co0.15)x alloys 
with different stoichiometric proportion were studied. Electrochemical test shows that 
maximum discharge capacity(Cmax) of the alloy(x=3.4) is 390.9mAh•g
-1
, which is 
almost 20% higher than that of AB5-type alloys. With the capacity retention ratio after 
200 cycles (C200) being only 45.0%, the cyclic stability needs to be improved. 
For further improving the cyclic stability of these alloys, neodymium was 
selected as the substitution element for lanthanum, and the phase structure and 
electrochemical properties of the La0.7-xNdxMg0.3(Ni0.78Co0.15Al0.07)3.4 alloys were 
researched systematically. It is found that the addition of neodymium is favorable for 
the formation of main phase and is unfavorable for the formation CaCu5-type and 
MgCu2-type phase, and cell parameters of all phases decrease linearly. So Cmax 
decreases from 360.5mAh•g
-1
 (x=0.0) to 250.1mAh•g
-1
 (x=0.7), and C200 increases 
from 54.8%(x=0.0) to 88.0%(x=0.7). It can be seen that the cyclic stability is 
improved in price of too much loss in the discharge capacity. It is proposed that x 
should be less than 0.10 here.  
The corrosion speed of elements Mg and Al will be reduced vastly when replace 
La with Nd. Under this condition , the alloy capacity retention is increased. The 















relative homogenized, thus the driving force of the corrosion is reduced. The low 
potential Mg-rich phase which plays the part of anode in “the micro corrosion cell” is 
prior corroded and thereby the corrosion speed of the main hydrogen storage alloy 
phases is reduced. The stress in rapid solidification process is eliminated which can 
increase the ability to resist corrosion and then the capacity retention of the alloy is 
developed. 
 







































20 世纪 60 年代末，国际上陆续发现和研制出具有可逆吸放氢特性的 LaNi、
TiFe、MgNi2 等二元以及 LaNiMn 等多元金属间化合物，又称之为储氢合金。而

























































































司引进，现可生产标称容量为 700mAh 的 AAA 型电池，近期计划将 AAA 型电池的
标称容量增加至 900mAh，这些产品主要作为手机电池。此外，同时还生产方形
F6 电池、动力电池等产品，当前大规模生产的电池已经包括圆柱形 A 系列(4／

















1.3 MH-Ni 二次电池的原理及结构 
MH-Ni 电池由正极、负极、隔膜、电解液组成，其中是一种以球镍为正极，
贮氢合金为负极的新型绿色二次电源，电解液为 6mol/L 氢氧化钾组成，在充放
电过程中发生在 Ni/MH 电池正、负极的反应分别为[21]： 





































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
